The chemical composition of traditional european sausages by Migdał, Władysław et al.
BEZPEČNOSŤ A KONTROLA POTRAVÍN 
 (Zborník prác z medzinárodnej vedeckej konferencie) 
     KATEDRA HYGIENY    FAKULTA  BIOTECHNOLÓGIE 
  A BEZPEČNOSTI POTRAVÍN  A POTRAVINÁRSTVA         
     SLOVENSKÁ POĽNOHOSPODÁRSKA UNIVERZITA V NITRE 
28. - 29. marec 2019
SLOVENSKÁ POĽNOHOSPODÁRSKA UNIVERZITA V NITRE  
FAKULTA BIOTECHNOLÓGIE A POTRAVINÁRSTVA  
KATEDRA HYGIENY A BEZPEČNOSTI POTRAVÍN  
 
 
 
 
BEZPEČNOSŤ A KONTROLA POTRAVÍN  
(Zborník prác zo XVI. vedeckej konferencie s medzinárodnou účasťou online)  
  
 
 
 
 
 
 
Piešťany, 28. – 29. marec 2019 
Vedecký výbor konferencie:  
prof. Ing. Norbert Lukáč, PhD., SPU Nitra 
prof. Ing. Jozef Golian, Dr., SPU Nitra 
prof. Ing. Mária Angelovičová, CSc., SPU Nitra 
prof. MVDr. Jozef Bíreš, DrSc., ŠVPS SR Bratislava 
prof. Dr. Teresa Fortuna, D.Sc., FFT, UR Krakow, PR 
Dr. hab. inž. Agnieszka Filipiak-Florkiewicz, FFT, UR Ktakov, PL 
prof. Ing. Alžbeta Jarošová, CSc., MENDELU Brno, ČR 
doc. MVDr. Bohuslava Tremlová, CSc., VFU Brno, ČR  
prof. MVDr. Lenka Vorlová, Ph.D., VFU Brno, ČR 
doc. Ing. Lenka Kouřimská, Ph.D., ČZU Praha 
prof. Ing. Ján Šajbidor, DrSc., STU Bratislava 
prof. Ing. Peter Šimko, DrSc., STU Bratislava 
prof. Ing. Ľubomír Valík, PhD., STU Bratislava 
doc. RNDr. Peter Siekel, CSc., VÚP Bratislava 
doc. Ing. Roman Labuda, PhD., University of Veterinary Medicine,  Vienna Rakúsko 
prof. Tadeusz Trziszka, Ph.D., D.Sc. Wroclav University, PR  
prof. Dr. Irina Chernukha, Russian Meat Research Institute, Moscow 
prof. MVDr. Peter Turek, PhD., UVLF Košice 
prof. MVDr. Jozef Nagy, PhD., UVLF Košice 
doc. MVDr. Milan Vasiľ, PhD. 
prof. Ing. Stanislav Kráčmar, DrSc., VŠOH Brno, ČR 
prof. Ing. František Buňka, Ph.D., UTB Zlín, ČR 
doc. Ing. Jan Pánek, Ph.D., VŠCHT Praha, ČR 
doc. Ing. Pavel Diviš, Ph.D., VUT Brno, ČR 
doc. Ing. Libor Červenka, Ph.D., Univerzita Pardubice, ČR 
doc. MVDr. Jan Bardoň, Ph.D., SVÚ Olomouc, ČR 
prof. Ing. Dana Tančinová, PhD., SPU Nitra 
Recenzenti:  
prof. Ing. Mária Angelovičová, CSc. 
prof. Ing. Jozef Golian, Dr. 
prof. Ing. Marcela Capcarová, PhD. 
doc. Ing. Martina Fikselová, PhD. 
doc. Ing. Andrea Mendelová, PhD. 
Schválila rektorka Slovenskej poľnohospodárskej univerzity v Nitre dňa 12.3.2019 ako zborník 
prác z vedeckej konferencie s medzinárodnou účasťou online.  
Neprešlo redakčnou úpravou vo vydavateľstve SPU v Nitre. Za odbornú a jazykovú úpravu 
zodpovedajú autori. 
ISBN 978-80-552-1978-3 
DOI: https://doi.org/10.15414/2019.9788055219783 
 OBSAH   
SEKCIA 1: Aktuálne problémy hygieny a bezpečnosti potravín 
 
Úradná kontrola potravín v SR v roku 2018 
Jozef Bíreš 
 8 
Zásady metodológie EÚ na posudzovanie charakteristík súvisiacich s kvalitou značkových 
potravín 
Jozef Čapla, Peter Zajác, Jozef Golian, Ľubomír Belej, Marek Šnirc 
12 
Vysledovateľnosť potravín DNA čiarovým kódom 
Jozef Čapla, Peter Zajác, Jozef Golian, Alica Bobková, Marek Šnirc 
20 
Hodnotenie súprav na extrakciu DNA  zo vzoriek potravín 
Zuzana Drdolová, Jozef Golian, Lucia Benešová 
27 
V téme dvojaká kvalita je kľúčovým zdroj suroviny a interpretácia výsledkov 
Katarína Fašiangová, Jozef Golian 
32 
Prístup k vedeckým informáciám – vedecká platforma EFSA a Knowledge junction 
Lucia Gabrišová 
37 
Požiadavky novej verzie normy BRC 8 pre výrobcov potravín 
Martin Horváth, Tomáš Rusňák 
39 
ELISA v analýze kokcidiostatík a ich rezíduí 
Daniela Juščáková, Ivona Kožárová 
42 
Od hodnotenia rizika po nesúlad potravín  
Michal Kunštek, Marica Kuzmiak Theiszová 
46 
Aktivity Státní veterinární správy České republiky na úseku bezpečnosti potravin v roce 2018 
Zbyněk Semerád, Jiří Drápal 
48 
SEKCIA 2: Mikrobiologická  a mykologická bezpečnosť potravín 
 
Problematika vankomycin-rezistentních enterokoků ve vztahu k bezpečnosti potravin 
Jan Bardoň      
53 
Výskyt mykotoxínov v potravinách a krmivách v rokoch 2015-2018 
Ivana Bartalosová, Lucia Martinkovičová   
55 
Probiotiká versus antibiotiká v akvakultúre  
Adriána Fečkaninová, Mette Sørensen, Jana Koščová, Dagmar Mudroňová, Soňa Gancarčíková, Peter 
Popelka 
58 
Hodnocení mikrobiologické kvality prostředí výrobních středisek v provozovnách stravovacích 
služeb  
Josef Kameník, Kateřina Bogdanovičová, Jan Strejček, Kateřina Dorotíková 
62 
Screening of antibiotic and coccidiostat residues in table eggs 
Ivona Kožárová, Shay Yardeny, Daniela Juščáková 
65 
Mikrobiologické a fyzikálno-chemické parametre slovenských medov 
Simona Kunová, Miroslava Kačániová,  Ľubomír Lopašovský, Lucia Zeleňáková 
69 
SEKCIA 3: Chemická bezpečnosť potravín 
 
Potravinárske farbivá v súvislosti s falšovaním a bezpečnosťou potravín živočíšneho pôvodu 
Martina Fikselová, Jozef Golian,  Martin Mellen 
78 
The effect of the addition of osmotic substances on the minerals content in cooked soybeans 
Adam Florkiewicz, Ciuła Klaudia, Agnieszka Filipiak-Florkiewicz 
82 
Vplyv selenizácie na hrach záhradný pestovaný v olovom kontaminovanej pôde 
Silvia Jakabová, Zuzana Šebőková, Alica Bobková, Jozef Čurlej, Ľubomír Belej, Marek Bobko, Dagmar 
Kozelová, Ján Durec, Ondrej Hegedűs 
74 
The electrochemical properties of fenhexamid on bare glassy carbon electrode 
Anna Łukawska, Milan Sýs, Mariola Brycht, Sławomira Skrzypek, Iveta Brožková 
89 
Prolín a celkové fenolické látky ako doplnkové parametre hodnotenia medu 
Matej Tkáč, Lenka Vorlová, Lenka Kaniová, Marcela Zajíčková, Ivana Borkovcová 
95 
 
SEKCIA 4: Výživa a bezpečnosť potravín 
Alternatívne zdroje potravín  
Zuzana Čaplová, Blanka Tobolková, Emil Kolek, Zuzana Rešková, Peter Siekel 
100 
SEKCIA 6: Bezpečnosť a kontrola mäsa a mäsových výrobkov 
 
  
Analýza vybraných ukazovateľov tukového profilu hovädzieho, jahňacieho a kurčacieho mäsa 
Mária Angelovičová, Michaela Klimentová, Marek Angelovič 
165 
Účinok prídavku biofermentovaného krmiva na profil mastných kyselín a rozkladné zmeny 
svaloviny brojlerových kurčiat 
Martin Bartkovský, Slavomír Marcinčák, Jozef Nagy, Peter Turek, Tatiana Klempová, Milan Čertík, Marek 
Hudák 
172 
Vplyv aplikácie extraktu hroznových semien na oxidačnú stabilitu a senzorickú kvalitu mäsového 
výrobku 
Marek Bobko, Miroslav Kročko, Jana Tkáčová, Alica Bobková, Andrea Mendelová, Ľubomír Belej, Jozef 
Čurlej, Silvia Jakabová  
175 
Posúdenie texturálneho profilu spišských párkov falšovaných prídavkom kuracieho mäsa 
Jozef Čurlej, Ľubomír Belej, Marek Bobko, Silvia Jakabová, Alica Bobková,  Jozef Golian 
179 
Vplyv komerčnej ochrannej kultúry na kvalitu soľného roztoku v procese solenia mäsa 
Miroslav Kročko, Ivona Steinhüblová, Margita Čanigová, Viera Ducková, Marek Bobko 
184 
Quality of sausages from Termond white, Popielno white and crossbreed rabbits 
Łukas Migdał, Piotr Kulawik, Joanna Tkaczewska, Sylwia Pałka, Michał Kmiecik, Anna Migdał, Władysław 
Migdał   
188 
The chemical composition of traditional European sausages  
Migdał Władyslaw, Radović Čedomir, Živković Vladimir, Walczycka Maria, Zając Marzena, Tkaczewska 
Joanna, Kulawik Piotr, Węsierska Ewelina, Migdał Łukasz, Migdał Anna 
191 
Využití vedlejších bílkovinných produktů z porážky drůbeže na přípravu kolagenu 
Aneta Polaštíková, Pavel Mokrejš, Robert Gál, Jitka Baďurová 
196 
Vplyv podávania humínových látok vo výkrme brojlerových kurčiat na senzorické parametre 
produkovaného mäsa 
Boris Semjon, Dana Marcinčáková, Ivete Jaďuttová, Martin, Bartkovský, Peter Váczi,  Alena  Nagyová, 
Slavomír Marcinčák 
206 
Rastlinné alternatívy v potravinárskom priemysle – módny trend alebo nevyhnutnosť 
Ján Durec, Kristína Kukurová, Emil Kolek, Blanka Tobolková, Dagmar Kozelová 
103 
Špecifiká detekcie alergénnych zložiek v orechoch  
Dominika Hercegová, Lucia Zeleňáková 
108 
Morfologický popis pylových zrn exotických medů 
Zdeňka Javůrková, Matej Pospiech, Bohuslava Tremlová, Michaela Petrášová, Hana Běhalová, Michaela 
Bičová 
112 
Antioxidant activity of honeys of various origin from the Malopolska region  
Lesław Juszczak, Robert Socha 
116 
Bezpečnost jedlého hmyzu  
Lenka Kouřimská   
120 
SEKCIA 5: Bezpečnosť a kontrola mlieka a mliečnych výrobkov 
  
Inovatívne metódy v štúdiu mikrobiómu vo vzorkách bryndze 
Tereza Cabicarová, Zuzana Rešková, Zuzana Čaplová, Janka Koreňová, Tomáš Kuchta 
127 
Sledovania obsahu močoviny vo vzorkách surového kravského mlieka 
Margita Čanigová, Viera Ducková, Zuzana Remeňová, Peter Zajác, Miroslav Kročko 
130 
Postavenie mlieka v súčasnom systéme  výživovej politiky štátu 
Ján Keresteš, Karol Herian 
134 
Porovnanie mikrobiologickej kvality vybraných jogurtov a biojogurtov 
Jana Kolačkovská, Dagmar Kozelová, Simona Kunová 
139 
Vplyv pridanej kultúry na priebeh zrenia syrov z nepasterizovaného ovčieho mlieka 
Janka Koreňová, Tereza Cabicarová, Zuzana Čaplová, Tomáš Kuchta 
147 
Odhad správania sa populácií Staphylococcus aureus a Escherichia coli počas výroby tradičných 
parených syrov zo surového mlieka 
Ľubomír Valík, Pavel Ačai, Veronika Antálková, Veronika Lehotová 
151 
Priama detekcia Listeria monocytogenes v syroch metódou PCR 
Adriana Véghová, Jana Minarovičová, Tereza Cabicarová, Eva Kaclíková 
154 
Zloženie a fyzikálno-chemické vlastnosti ovčieho mlieka na začiatku a ku koncu produkcie zrelého 
mlieka 
Lucia Zeleňáková,  Margita Čanigová   
157 
SEKCIA 7: Bezpečnosť a kontrola potravín rastlinného pôvodu 
  
Comparison of traditional and vegetarian diet in the context of iron and vitamin C dietary intake 
Agnieszka Filipiak-Florkiewicz, Dominika Witek, Adam Florkiewicz 
211 
Kvalita potravinářské pšenice a mlýnský průmysl v ČR  
Marie Hrušková, Pavel Filip 
213 
Laboratórna analýza koreninovej papriky  
Ľubomír Lopašovský, Lucia Zeleňáková, Simona Kunová, Miroslava Kačániová  
216 
Vplyv skladovania a tepelnej úpravy na kvalitu vybraných odrôd zemiakov  
Ján Mareček, Andrea Mendelová   
224 
Hodnotenie závislosti medzi fyzikálnymi a chemickými ukazovateľmi kvality zeleného hrášku 
Andrea Mendelová, Ľubomír Mendel, Ján Mareček 
229 
Charakterizácia mikrobiálnej zložky vo výrobe vína pomocou molekulárno-biologických metód 
Katarína Ženišová, Zuzana Čaplová, Tereza Cabicarová, Katarína Šoltys, Tomáš Kuchta   
234 
  
Prezentácie firiem a sponzorov 239 
 
 
 191 
THE CHEMICAL COMPOSITION OF TRADITIONAL EUROPEAN 
SAUSAGES  
 
Władyslaw Migdał, Čedomir Radović, Vladimir Živković, Maria Walczycka, Marzena 
Zając, Joanna Tkaczewska, Piotr Kulawik, Ewelina Węsierska, Łukasz Migdał, Anna 
Migdał    
 
Abstract: Central-Eastern Europe is famous of sausages production such delighted as: 
kranjska klobasa, csabai kolbász, mangalica  kolbász, slavonski kulen, kulenova seka, 
češnjovka, domaća kobasica, zlatiborski kulen, levačka kobasica, sremska kobasica, 
hauswurst. The aim of work was the assessment of chemical composition of traditional 
European sausages (produced in Poland, Czech Republik, Slovakia, Serbia, Austria and Italy) 
obtained from meat of autochthonous pigs bred in a traditional way. The analysed sausages 
differed in chemical composition and it was caused by different recipes and differences in raw 
meat chemical composition originating from native pigs breeds. The highest differences were 
present in the fat content in sausages. All analysed sausages fulfilled the new requirements of 
the European Union concerning maximum PAH levels in the selected foodstuffs as 
considered in the Commission Regulation (EC) no 835/2011.   
Keywords: traditional sausages, chemical composition, PAHs 
 
INTRODUCTION 
The raw materials originating from native animal breeds (Mangalica, Moravka, Black 
Slavonian, Pulawska, Zlotnicka White and Spotted pigs)  are applied for production of the 
best quality traditional, local products. These products are produced and preserved with 
traditional methods. The most popular traditional product is a sausage produced of grinded 
meat with addition of fat and some spices. The name “sausage” originates the most probably 
from pra-Slavic word  kl ̥basa – klbъ – something coil, rolled and convex. Some authors do not 
exclude the borrowing from a Turkish word külbastí ( grilled roast). In Polish language the 
word “kiełbasa” is known from Medieval ages. From XIV century Poland was famous for 
sausages production, mainly because of popular, at that time, royal hunting. The hunting 
events had the most often taken place during autumn and winter delivering the raw meats for 
smoked meats and sausages production. Nowadays sausages are produced from different 
kinds of meats and fat so they are divided into groups: pork, beef, horse, sheep, goat, nutria, 
game – sausages. They are stuffed into natural casings (guts) or in collagen, cellulose, 
polyamide casings; smoked in a natural smoke provided from combusting of dried deciduous 
trees wood and are a delicacy on the tables all over the world. In New Zealand are produced 
local cabanossi, latin Americans and Spaniards are specialists of chorizo, Swedish people are 
proud of beef-pork falukorv and Turkish produce the beef sucuk. There are the delicacy 
pickled sausages isan  in Tajland; in Republic of South Africa beef-pork-lamb boerewors and 
lap-cheong in China. 
Central-Eastern Europe is famous of sausages production. Poland is famous of pork and 
pork-beef sausages (krakowska, lisiecka, żywiecka, śląska, tuchowska, jałowcowa, 
myśliwska, wiejska) and of popular in XX century beef - serwolatka.  Czech Republik have 
their špekáčky,  utopence and tatowe klobásy, in Slovakia, there is popular Kranjska klobasa, 
in Hungary csabai kolbász, mangalica  kolbász, Gyulai pároskolbász, in Croatia Slavonski 
kulen, kulenova seka, Češnjovka, domaća kobasica and in Serbia Zlatiborski kulen, levačka 
kobasica, sremska kobasica. These sausages are the traditional products produced from meat 
of native species of animals, according to traditional technology subjected to traditional 
smoking.  Food smoking is one of the oldest food preservation techniques. Smoking is 
process of saturating with smoked food products which have been cured or salted and dried. 
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Traditional smoking is a process, performed in accordance with artistry and knowledge of 
local producers, which includes drying, cold, warm and hot smoking and hot smoking and 
baking, to receive pale, dark, brown, cherry etc. color, depending on centuries old local 
tradition, conducted in traditional smoke chambers, in which the smoke and temperature is 
generated from burning of thick deciduous tree wood, with proper humidity in a fireplace 
located directly inside the chamber and above which in a certain distance is located the 
smoked and processed product, hanging on the smoking sticks.  
In the scope of project “The ways of usage and the preservation of genetic resources of farm 
animals under sustainable development” co-financed by the National Centre for Research and 
Development within the framework of the strategic R&D program “Environment, agriculture 
and forestry” – BIOSTRATEG, contract number: BIOSTRATEG2/297267/14/NCBR/2016 
there were analyzed traditional products of animal origin. The product were purchased from 
different regions of Poland where there were produced of raw materials obtained from 
homeland breeds – the meat products of Pulawska, Zlotnicka Spotted and White pigs.  Also, 
in scope of own scientific project, the traditional sausages from Czech Republik, Slovakia, 
Hungary, Austria and Italy were analyzed.  
The aim of work was the assessment of chemical composition of traditional European 
sausages (produced in Poland, Czech Republic, Slovakia, Serbia, Austria and Italy) obtained 
from meat of native pigs breeds bred in a traditional way. 
 
MATERIALS AND METHODS 
The sausages samples were bought in local shops or directly from producers. The total sample 
of sausage type was at least 1kg and the minimum of primary bought samples amount was 3 
(repetitions). The sausages were packed in aluminum foil and placed in a cooling container 
according to the Commission Regulation (EU) no nr 836/2011 issued at 19th August 2011 r. 
containing changes with reference to Commission Regulation (WE) nr 333/2007 concerning 
the sampling and analyses methods for official control of levels of cadmium, mercury, 
inorganic tin, 3-MCPD and of benzo(a) pyrene in food.  
The  total samples of sausages were minced to obtain the average samples which were 
subjected to chemical analyses. The following items were estimated in the traditional 
sausages  samples: 
• water content according to the standard PN-ISO 1442:2000, 
• fat content according to the standard PN-ISO 1444:2000, 
• protein content by Kjeldahl method PN-75/A-04018,  
• total ash content according to the standard PN-ISO 936:2000, 
• total carbohydrates content was calculated assuming that the all total solids and water 
stand for 100%  
• PAHs content – with Quechers metod – extraction and homogenisation with 
acetonitryl and with mixture of specific reagents; the extract was analysed with 
technique of reverse phase-high performance liquid chromatography (RP-HPLC) 
method with fluorescent detector (FLD) in the laboratory of J.S. HAMILTON 
POLAND S.A 
 
RESULTS AND DISCUSSION 
The chemical composition of analyzed sausages is presented in Table 1. The analyzed 
sausages differed as chemical composition and it was caused by different recipes and 
differences in raw meat chemical composition originating from native pigs breeds. The 
highest differences were present in the fat content in sausages, at average  – from 14.74% in 
jałowcowa sausage to 55.05% sausage from Mangalica pig meat. Makała et al. (2008) when 
analyzing 16 kinds of sausages, present on Warsaw market in 2006-2007, produced from 
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medium minced stuffing, also stated the discrepancies in chemical composition of these 
products. Daszkiewicz et al. (2015) analyzed pork meat products (of well known Polish 
brand), popular among consumers, bought at Olsztyn market and obtained that the chemical 
component with the largest spread of variability was fat and with the  smallest water content. 
Similar tendency was revealed by Grześkowiak et al. (2011) analyzing medium comminuted 
sausages present at Polish market.  Džinic et al (2016) showed  that  the level of fat between 
sausages of čajna ranged from 36.77%  to 48.31%. Petrović et al. (2011) found similar values 
in Petrovska klobasa, traditional fermented sausage, where fat content ranged from 34.09% to 
46.01%. Also similar results were obtained by Ikonić et al. (2010).  
 
Table 1. The chemical composition of traditional European sausages   
 
Country 
 
Sausages 
Chemical composition (%) 
Dry matter  Protein Lipids Ash Carbohydrat
e 
 
 
 
 
Poland  
sausage złotnicka 
(Złotnicka 
Spotted) 
60.96 21.66 35.00 3.63 0.67 
Jałowcowa 
sausage 
(Złotnicka white) 
49.26 28.76 14.74 5.14 0.62 
sausage 
nadwieprzańska 
Puławska  
36.49 17.54 16.66 2.16 0.13 
Serwolatka 
(polish red cattle)  
45.48 21.69 20.71 2.26 0.82 
 
Slovakia 
Mangalica 
klobasa 
59.38 30.41 23.56 4.91 0.50 
Home produced 
sausage 
 29.50 27.10 3.86 0.62 
Czech 
Republik 
Tatova klobasa 45.50 26.67 13.56 4.35 0.92 
Kabanos Bubla 80.03 35.02 36.74 5.85 2.42 
 
Hungary 
Csabai Kolbasz 59.64 18.94 35.37 4.13 1.20 
Mangalica 
Kolbasz 
60.85 19.20 37.01 3.79 0.85 
 
 
Serbia 
Mangalica  
klobasa 
79.58 20.54 55.05 3.51 0.48 
Sremska 
klobasica 
75.90 24.02 44.80 6.05 1.03 
Petrovska  
klobasa 
73.20 26.20 39.90 4.22 2.88 
Austria Hauswurst  82.42 35.10 41.16 5.84 0.32 
Sausage with 
pumpkin seeds 
85.14 29.47 49.03 5.79 0.85 
Italy  Da Carlo 67.09 34.86 26.61 5.18 0.44 
 
In Table 2 is presented the content of polycyclic aromatic hydrocarbons (PAHs) in sausages. 
All analyzed sausages were in accordance with new requirements of the European Union 
concerning maximum levels PAH in the selected foodstuffs as considered in the Commission 
Regulation (EC) no 835/2001. Dobriková and Světliková (2007) revealed that from 10 841 
food products of animal origin such as smoked meat products, canned meat products, poultry 
products, fish and fish products and animal fats to be sold on the Slovakian market and 
analyzed for the presence of benzo[a]pyrene (BaP) in accredited state control laboratories in 
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the frame of official controls and monitoring of food quality during 1994–2005 only 1.6% of 
all foods  PAHs contents were above the limit in European Commission Regulation (EC) No 
1881/2006. 
 
Table 2. Content of polycyclic aromatic hydrocarbons in sausages (µg/kg) 
 
 
 
Country 
 
 
Sausages 
Polycyclic aromatic hydrocarbons PAHs (µg/kg) 
Benzo(a) 
pyrene 
Benzo(b) 
fluoranthene 
Benz(a) 
anthracene 
Chrysene Σ PAHs 
Benzo(a)pyrene, 
Benz(a)anthracene, 
Chrysene, 
Benzo(b)fluoranthene  
 
 
 
Poland  
sausage 
złotnicka 
(Zlotnicka 
Spotted pigs) 
0.2 ±0.1 < 0.5 0.5±0.2 7.8±1.2 8.4±2.5 
Jałowcowa 
(Zlotnicka 
white pigs) 
0.7±0.1 0.5±0.1 2.3 ±0.2 5.5±3.2 9.0±2.7 
sausage 
nadwieprzańsk
a 
(Pulawska pigs 
< 0.57 < 0.86 0.96±0.288 0.71±0.21
3 
< 3.1 
Serwolatka 
(polish red 
cattle)  
0.2 ±0.1 < 0.5 0.6 ±0.3 4.4±2.6 5.2±1.6 
Slovakia  Mangalica 
klobasa 
< 0.2 < 0.5 < 0.5 1.6 ± 0.9 < 2.0 
Home 
produced 
sausage 
< 0.5 < 0.6 < 0.5 < 0.8 < 2.4 
Hungary Csabai 
Kolbasz 
< 0.2 < 0.5 < 0.5 < 0.8 < 2.0 
Mangalica 
Kolbasz 
< 0.5 < 0.5 < 0.5 < 0.8 < 2.3 
Serbia Mangalica  
klobasa 
1.90±0.57 2.40±0.72 4.40±1.32 2.10±0.63 10.8±1.32 
Sremska 
klobasica 
< 0.2 < 0.2 < 0.7 < 0.96 < 2.1 
Petrovska  
klo basa 
< 0.2 < 0.5 < 0.5 < 0.8 < 2.0 
Austria Hauswurst  < 0.2 < 0.5 < 0.5 2.8 ± 1.6 < 2.8 
Sausage with 
pumpkin seeds 
< 0.2 < 0.5 < 0.5 1.5±0.6 < 1.5 
Italy  Da Carlo < 0.2 < 0.5 < 0.5 < 0.8 < 2.0 
 
  Waszkiewicz –Robak et al.(2014) showed that the smoking process of meat products 
contributes in groth of levels of individual PAHs  in amounts  from, at about, 22 to 40 % in 
comparison to those before smoking. It was also shown that the kind of fat added to fatteners 
fodder used as raw meat material  source for production of smoked meat products, influenced  
significantly on kind and amount of PAHs in the final products. Ciecierska and Obiedzinski 
(2007) revealed that the traditional method of smoking influenced on the higher level of 
pollution by PAHs in the most of analyzed them samples.  
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For all smoked products obtained in a traditional way and in an industrial way of smoking 
there was observed that the total sum of PAHs content and the levels of individual PAHs in 
the central part of products was significantly lower in comparison to the outer part of the same 
product. Kubiak et al. (2011) consider that for traditional way of smoking basing on natural 
air flow and/or convection, the critical point for diminishing PAHs presence in the final 
products is the experience and skills allowing to rule the pirolysis reaction conditions. 
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